We examine the impact of banking crises on the duration of trade relations. We also investigate the effect of product-level characteristics, such as the size of exports and exporting experience, and of sector-level financial dependence variables, on the time to recover after a banking crisis. Using highly disaggregated US import data from 157 countries between 1996 and 2009, we first provide evidence that banking crises negatively affect the survival of trade relations. On average, the occurrence of a banking crisis decreases the rate of survival of trade relations by 13 percent. Moreover, we find that both the size of exports and exporting experience matter for recovery of trade relations after banking crises. Sectoral financial dependence has an experience-specific effect. Relations with more experience recover faster in financially dependent sectors. There is instead no clear evidence indicating effects of size heterogeneity, neither in financially dependent sectors nor in non-financially dependent ones. The results are robust and consistent across alternative econometric models.
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I. Introduction
Survival matters in international trade. Besedes and Prusa (2006a) show that there is a remarkable amount of entry and exit in the US import market. More than half of export relationships last only one year, and 80 percent of them last less than five years. They argue that the inability to maintain export relationships is a reason behind the lack of export growth at country level. Similarly, Brenton, Pierola and von Uexkull (2009) show that poorly performing developing countries, despite having similar rates of introduction of new trade flows, experience much lower rates of survival of trade relations than stronger performing countries. These low survival rates undermine the expansion of export flows. Nitsch (2008) finds that the stability of aggregate trade patterns may mask considerable turnover at product level, with a large number of suppliers entering and exiting the market each year.
The literature on the duration of trade has considered the role of a wide range of product-, sector-and country-level variables in determining survival rates.
1 To the best of our knowledge, there has been no work that estimates how the occurrence of a banking crisis in an exporting country affects the survival of its export relations. The first contribution of this paper is to provide evidence of the quantitative impact of banking crises on trade survival. Using data on product-level exports to the US from 157 countries between 1996 and 2009, we first estimate a duration model à la Besedes and Prusa (2004) to study how trade relations are affected by a banking crisis (survival analysis). 2 Banking crises are found to have a negative and significant impact on the survival of export relations.
International trade has been rapidly recovering following a 12.2 percent fall in 2009, the biggest fall in 70 years. The WTO forecasts a 13.5 percent rise in 2010 compared to the previous year. 3 In addition, there is evidence that when recovery occurs it is fast. Descriptive statistics from the sample of product-level export data to the US between 1996 and 2009 indicate that most of the relations that recover after a banking crisis do so within two years (see Table 1 ).
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Since recovery is well under way, it is as important as timely to draw lessons from past crises on the factors that affect the probability of resuming trade relations that have been interrupted by the crisis.
Based on the previous evidence, the objective of the second part of this paper is to investigate which 1 See, among others, Besedes and Prusa (2006b) , Besedes (2007) , Brenton, Saborowski and von Uexkull (2009) , Fugazza and Molina (2009) , and Volpe-Martincus and Carballo (2009) for a study using firmlevel export data. 2 The reason to have the US as destination country is that the original trade data we use (from Global Trade Atlas) contains information at the 10 digit level of disaggregation only for trade flows in and out the US. 3 The World Bank's forecast is 15.7 percent, the OECD's is 12.3 percent. 4 We have extrapolated all relations that were interrupted at the occurrence of a banking crisis in the exporting country.
trade relations recover first and what distinguishes fast-recovering relations. In particular, we ask whether the product-level characteristics, as opposed to characteristics of the sector they belong to, matter more for recovery.
We use a duration model to examine how the size of export values and exporting experience have an effect on the time to recover after a banking crisis (recovery analysis). We also investigate if certain sector characteristics such as long-and short-term financial dependence have an impact on the time to recover. The empirical literature on growth and finance 5 shows that firms operating in external financially dependent industries rely heavily on bank loans, not only to support their capital investment, but also to promote their export expansion. Therefore, we expect that after a banking crisis the financial sector will decrease, if not stop, its credit operations. As a consequence, the recovery of export relations will be slower for products belonging to financially dependent industries.
Finally, we are interested in whether the impact of sectoral characteristics has a product-specific effect. Thus, we investigate if the interaction between sector level characteristics and either size or experience has an impact on the time to recover. Throughout the paper, we follow some empirical studies 6 in assuming that an individual trade flow represents a firm.
The novelty of our results is that while both size and experience matter for recovery of trade relations after banking crises, experience is more significant in financially dependent sectors. This outcome is consistent with some new empirical literature 7 showing that not all exporting firms are the same.
Firms that export for longer periods exhibit certain characteristics that differentiate them from sporadic exporters. In this context, it is intuitive that, independently of size, products that have been exported for longer time will have fewer difficulties in recovering after a negative shock such as a banking crisis.
In addition, the fact that more experienced products enter first in financially dependent sectors is in line with empirical studies on banks' lending behavior such as Petersen and Rajan (1994) . They show that firm's age, as well as the duration of its relationship with the financing bank, are an important determinant of the cost of financing. In light of this evidence, it is not surprising that after a banking crisis, when banks are faced with a lack of liquidity requiring them to restrict credit, only well established and better known firms are likely to get access to credit from the banks, being able to cover some of the cost of producing and exporting.
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The paper proceeds as follows. The next section discusses some stylized facts around which the survival and the recovery analyses are organized. Section III discusses the data. Section IV presents the estimation strategy. Section V describes the main results on the effects of banking crises on survival. Section VI examines the recovery of trade relations and provides some robustness checks.
Section VII concludes and offers some policy implications.
II. Some stylized facts
Survival matters in trade, especially after banking crises
We have collected annual product-level exports, disaggregated at the HS-10 level, from 157 countries to the US between 1996 and 2009. The dataset provides information on the duration of each export relation, making it amenable to survival analysis. In this dataset, on average, 23 percent of trade relations were interrupted by the occurrence of a banking crisis between 1996 and 2008 (see Table   2 ). 8 The stylized fact that banking crises negatively affect the survival of trade is confirmed by the Kaplan-Meier survival estimates, shown in Figure 1 . Trade relations hit by a banking crisis (BC dummy equal to one) exhibit lower unconditional survival rates than trade relations not hit by a banking crisis (BC dummy equal to zero).
Experience matters for recovery
Experience, defined as the number of years a relation was active before a banking crisis, unambiguously helps firms to recover faster. As shown in Table 3 , 58 percent of products with 18 years of experience re-entered the export markets after one year, while only 17 percent of products with 1 year of experience re-entered after one year. Size, measured as value of exports at the spell that ended with the crisis, does not matter as much as experience for recovery. A way to visualize this is with Kaplan-Meier survival estimates (see respectively, Figure 2 and Figure 3 ). In Figure 2 , products have been ranked in three different groups (quantiles) according to their experience. It is evident that the relations belonging to the third quantile (more experienced ones) recover faster than those 8 Table 2 lists all systemic banking crises that occurred between 1996 and 2008 in countries exporting to the United States. It uses the definition of banking crisis from Leuven and Valencia (2008) , and it includes crisis episodes for 2008 for France, Germany, Luxemburg, Ireland, Belgium, Iceland, Netherlands and the UK. We consider as "destroyed" all relations that were active the year before the crisis, and turned inactive on the year of the crisis. Alternatively, in order to take into account the fact that the effects of banking crises can materialize with a lag, we have counted as "destroyed" all relations that turned inactive on the year of the crisis or the year after. The results are available upon request. This pattern is reversed for less experienced relations (products belonging to the first and second quantiles). For these products, the survival function is higher in trade credit dependent sectors (TCD equal to one) than in non-trade credit dependent sectors (TCD equal to zero). Therefore, in the former type of sectors less experienced trade relations re-enter faster than in the latter type of sectors.
In contrast, as it can be observed in Figure 5 , there is no clear descriptive evidence on the effect of size heterogeneity on survival, neither in financially dependent sectors nor in non-financially dependent ones.
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III. Data
The analysis is based on US manufacturing imports from 157 countries, at the HS 10 digit level of import data as a mirror from exports to the US, because they tend to be more reliable than export data, especially when the exporter is a developing country.
To calculate survival and recovery rates of trade relations, a key step involves converting the annual data into periods (or spells) of service of each trade relationship. We define a trade relation as the exports of a certain product k from country i. An export relation can have one or more nonoverlapping spells, depending on the number of times (if any) it is interrupted during the whole period of analysis. If, for instance a country exports a product between 1997 and 2001, and again between 2005 and 2008, the export relation has two spells.
The survival analysis uses a database with a total of 921,960 spells. The database contains information on the dates of exit and re-entry of products into the US export market, and on various product-, sector-and country-specific characteristics for each spell.
The recovery analysis uses a database that contains information only on export relations that exit during a banking crisis. The sample consists of 13,055 spells. Finally, we use variables for both short-and long-term financial dependence. For short-term financial dependence, we use trade credit dependence (TCD) from Levchenko (2009) , computed at NAICS four digit level (the original measure is from Fisman and Love, 2003) .The indicator of long-term financial dependence is the external financial dependence (EFD) variable from Rajan and Zingales (1998) . It is computed at ISIC three-digit industry level. As shown in Table 4 , the correlation between TCD and EFD is very high, and equal to 0.7.
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IV. Empirical strategy
The empirical analysis is divided in two main parts. First, we estimate a duration model à la Besedes and Prusa (2004) to study how trade relations are affected in times of crisis. Second, always using a duration model but this time only for those products that exited with a banking crisis, we analyze how certain exporter and sectoral characteristics have an effect on the time to recover after banking crises.
In this case, duration refers to the time during which a trade relation has been inactive, therefore the shorter the duration, the faster the recovery.
The regression we estimate is a stratified Cox proportional hazard model of the form
 where x denotes a series of explanatory variables and  is the vector of coefficients to be estimated. To allow for a different hazard function for each country and sector, the estimations are stratified by exporting country and three-digit ISIC industry.
14 In addition, we cluster standard errors by sector (ISIC three digit) and country, to allow for intra-industry and country correlation in the error terms.
The main explanatory variable for the survival analysis is a banking crisis dichotomous variable, taking value one in those years in which a country has experienced a banking crisis. In addition, we include various measures of size, recorded at the beginning of each spell. 15 All regressions also include a common set of control variables, measured at the beginning of each spell. 16 . First, the total number of countries exporting a certain product to the US and the total value of product exports respectively serve as control for the extensive and the intensive margin of competition. Second, to control for the fact that the banking crisis variable might be capturing a deterioration of demand in the destination country, we introduce a product-specific measure of the growth of US imports. Finally, we 14 When sector-specific variables are included in the regression, we do not stratify the sample by sector. 15 Details are provided in Section V below. The variable experience cannot be included in a Cox regression because it is highly correlated with the duration of a spell, which is the conditioning variable in duration models. Alternative estimation methods that can accommodate both size and experience are discussed in Section V. 16 Measurement at the beginning of the spell is in line with the literature. See for instance Besedes and Prusa (2006b) . 7 include fixed effects for the year in which a trade relation is started to control for the fact that certain years might be more favorable than others when it comes to export decisions.
With respect to recovery, we test whether size and experience of export relations at the time of exit have an impact on the number of years it takes to re-enter the export markets. In addition, to analyze whether products that exit the export market during a crisis recover at different speeds depending on the sector they belong to, we also include an interaction term between long-and short-term financial dependence indicators and product characteristics. In this case, too, the total number of countries exporting a certain product to the US and the total value of product exports are included as controls.
As it is not possible to compute these control variables for the sub-sample of products where exports have never resumed, we calculate their averages between the first year after the banking crisis and either the year of re-entry or the last year of the sample, depending on whether exports have resumed or not.
There are some econometric issues related with the empirical methodology that are common to all duration models. First and most important, in the survival analysis we do not want to artificially record a banking crisis that occurred during a trade relation as happening at the beginning or at the end of its duration. We solve this problem by splitting each export relationship at the time of the banking crisis, and assuming that the crisis lasts for one year.
Second, for some export relations it might be impossible to accurately observe their beginning and/or their ending. We do not know if an export relation that is first observed at time t actually started at time s<t (left censoring). Likewise, we do not know whether an export relation that is last observed at time T was interrupted at T or continued after it (right censoring). To control for left censoring we construct variables using trade data from 1991 until 2009. However, we exclude from estimations the spells that started in the initial five years of the dataset (1991) (1992) (1993) (1994) (1995) . The Cox model, which we use for estimations, controls for right censoring.
Third, there are products that exit more than once (multiple spells). The general approach of the literature to control for multiple spells in duration models is to include in the regressions a multiple spell dummy equal to one if the relation has at least one exit during the sample period. However, to control for the fact that multiple spells are time-varying within a relation, a different definition of multiple spell is considered, with the construction of a variable equal to the number of spells before time t. This approach, the authors believe, is theoretically more correct than the standard approach of 8 the literature because it does not consider a relation to be characterized by multiple spells until its first observed reentry, but only after it.
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Due to the high level of disaggregation of the dataset, throughout all the analysis we make the assumption that there is a representative firm for each trade relation. This allows referring to "experience" and "size" as two measures of heterogeneity among exporters. As seen in Table 4 , the sample correlation between size of exports volumes and export experience is very low (0.07). This means that these two variables are not the same and hence they capture different characteristics of exporters.
V. Banking crises and the duration of trade relations
The Cox proportional hazard model results on the effect of a banking crisis on the survival of export relations are presented in Table 5 . All estimates in the table are expressed in terms of hazard ratios. A hazard ratio greater than one indicates an increase in hazard and shorter duration, therefore meaning that an export relation survives less.
As it can be seen in the first column, and in line with the stylized fact presented above, a banking crisis raises the hazard ratio, thereby increasing the probability that a trade relation is interrupted by 11 percent. The total number of suppliers and the total exports of the products, in turn, have a positive impact on the probability of survival. This result is consistent with the literature of trade survival, in which both the extensive and the intensive margin of competition have a positive effect on survival.
The coefficient on demand shock also has the expected sign, since positive demand shocks reduce the probability of exit. However, this coefficient is not significant in most of the regressions.
In column (2) we include a measure of the size of an export relation, recorded at the beginning of the spell. Size increases survival. However, its inclusion does not affect the coefficient on BC -on the contrary, it rises marginally.
An absolute measure of size might not be ideal if one deals with very heterogeneous products. As mentioned by Besedes (2007) , "for some products $15,000 may be big and for others $1 million could be small". In column (3) we include a relative measure of size, "market share", to deal with the issue of product heterogeneity. It is defined as the ratio of total product exports over its average world exports. The results indicate that the effect of this alternative measure of size on survival is still positive and significant.
Neither in the Leaven and Valencia (2008) dataset used for systemic banking crises, nor in other similar datasets, is there systematic information on the final date of banking crises. Therefore, in the previous regressions we have assumed a common duration of one year for all banking crises. In column (4) we replicate column (2) regression, considering that the effect of a banking crisis lasts two years instead of one. The banking crisis coefficient is still positive and significant, though it is reduced by more than half. One intuition for this result is that for a significant number of products, exports were resumed one year after a banking crisis (see Table 3 ). Hence assuming that banking crises last for two years would make us consider that those products never exited the export markets.
Finally, in the last column of Table 5 we exclude banking crises that occurred in 2008 from the sample. In this case, too, the coefficient on banking crisis remains positive and significant, but it becomes smaller. This could be due to the fact that the 2008 crisis hit disproportionately larger exporters from developed countries, which have a comparative advantage in financially dependent sectors. Therefore, the banking crisis coefficient could be picking up some of the effect of financial dependence.
18 Table 6 presents the results of alternative estimation techniques, a linear probability model (LPM, columns (1) and (2)) and a Probit model (columns (3) and (4)), where the dependent variable is a dichotomous variable equal to one if an export relation is interrupted. 19 The main reason to adopt these techniques is that they can accommodate for the inclusion of product-level experience (the total number of years that a relation was active) in the set of explanatory variables. As it has been argued in footnote 18 above, this is not possible in the Cox model.
Consistently with the results obtained in the Cox regressions, the occurrence of a banking crisis increases the probability of exit Moreover, the size of export flows and exporting experience decrease the probability of exit of export relations. This last result is in line with studies such as Brenton, Saborowski and von Uexkull (2009) , which show that product specific characteristics such as initial size of an export flow and experience positively affect survival.
VI. Are you experienced?
In this section we shift focus to the effect of the size of export values and export experience before a banking crisis on the time to recover after the crisis. We also study the impact of sectoral financial dependence variables, and whether it depends on product characteristics.
In Table 7 , all estimates are expressed in terms of hazard ratios. In this case, however, a spell begins with the product exiting at the occurrence of a banking crisis, and it ends when exporting starts again.
An hazard ratio greater than one, which indicates a shorter duration, means that the export relation recovers faster. The size of exports at exit and export experience at exit are included in the regressions of column (1) and (2), respectively. Both experience and size are found to increase the probability of recovery. Specifically, one extra year of export experience increases the probability of recovery by almost 6 percent. A one percent increase in exports size increases the probability of recovery by about 3 percent. Results are qualitatively and quantitatively similar even after using a relative measure of size such as product share of exports (column (3) of Table 7 ).
In column (4), both the size of exports and export experience, are contemporaneously included in the regression. Also in this case both variables decrease the time to recover. However, while the magnitude of the experience coefficient remains unchanged, the coefficient of size becomes slightly smaller.
In column (5), regressions are performed ranking products in 3 different quantiles of export size and experience. Statistical tests of equality of coefficients indicate that the effect on the time to recover does not vary across different export size groups. The effect of export experience, in turn, is statistically different across quantiles. Specifically, while for products with two to five years of export experience the probability of recovery is about 35 percent higher than for products with low export experience belonging to the reference quantile, for products with more than five years of experience the increase in the probability of recovery with respect to products in the reference quantile almost doubles. This last result implies that export experience might have a non-linear effect on recovery.
With respect to the control variables, both the number of suppliers and the total exports of a certain product have a positive effect on the probability of recovery. 20 These results indicate the presence of a pro-competitive effect both at the extensive and the intensive margin of competition. Finally, in all regressions, the higher the frequency a product has exited and entered the export market, the lower is the probability of recovery. A possible intuition for this result is as follows: relationships with multiple spells before the crisis might be low-productivity ones, with productivity levels close to the cut-off that makes exporting profitable. These trade flows will therefore tend to re-enter later after a banking crisis.
The regressions in Table 8 include a set of variables capturing sectoral financial dependence. Columns
(1) and (2) include a dichotomous variable proxying long-term external finance dependence (EFD).
Columns (3) and (4) include a dichotomous variable equal to one for trade credit dependent sectors 11 (TCD). In neither of the regressions do the indicators of financial dependence have a significant effect. The coefficients of size and experience remain roughly the same, and heterogeneity across groups of the latter still persists.
To examine whether financial dependence variables have an experience-specific effect, we reestimate the Cox proportional model separately for each of the three quantiles of export experience.
Results are presented in Table 9 . 21 Reading across columns, it is possible to observe that the coefficients of long-term financial dependence and trade credit dependence change across quantiles, implying that they have an experience-specific effect. While for products with least experience financial dependence has a negative impact on the time to recovery, products with more experience enter faster in financially dependent sectors. The sign and the magnitude of the other explanatory variables do not vary significantly across different groups of export experience.
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An alternative approach to investigate whether financial dependence has a product-specific effect is presented in Table 10 . Always using a Cox proportional hazard model, we interact where long-term financial dependence and trade credit dependence with exporting experience and size of exports. The results confirm the fact that in both long-and short-term financially dependent sectors, products with more experience recover faster than products with less experience (see columns (1) and (2)). More specifically, in financial dependent sectors, more experienced products enter first. In contrast, there is no clear evidence indicating the effects of size heterogeneity on the time to recover, neither in financially dependent sectors nor in non-financially dependent ones (see columns (3) and (4)).
Due to the fact that the interpretation of interaction terms in not an easy task in Cox proportional models, similar regressions have been estimated using a linear regression model (LPM) and a Tobit model. Results are in Table 11 ). For both methodologies, the dependent variable is the number of years it takes an export relation to re-enter the foreign market after a banking crisis. In addition, the Tobit model takes into account that some export relations are right censored and hence have not been resumed yet. 23 As in the Cox proportional model, experience and size reduce the time to recover..
Moreover, as it can be seen in columns (1)- (4), more experienced exporters enter first in financially dependent sectors. Once again, the interaction between exports size and long-or short-term financial dependence is not significant (see columns (5)- (8)). 21 In columns (1) and (4), the variable total number of previous spells is dropped from the regressions due to the very high collinearity with the experience variable.
22 A similar Cox regression has been estimated for different groups of export size. Results, available under request, show that neither financial dependence variables nor other control variables have a size-specific effect. 23 The maximum value of time to recover in the sample is 12 years. We have hence assumed that the products that have not re-entered the export market yet will enter after 15 years. We have also experimented with re-entry after 20 and 30 years, respectively. Results do not change.
From these results we can conclude that, independently of size, products with more years of experience might have an advantage in obtaining external finance, thereby recovering faster after a banking crisis.
24
VII. Conclusion
Measuring the effects of a banking crisis and understanding the patterns of the recovery of trade relations is a very important question for policy makers when reacting to financial shocks. This study, based on a duration model using export data disaggregated at product level, has presented a set of results with relevant policy implications.
First, we have shown that a banking crisis negatively affects export trade relations. In addition, we have found that bigger and more experienced exporters are less adversely hit by a banking crisis than smaller and less experienced exporters, which may not be productive enough to overcome a sharp drop in foreign demand. This result is consistent with some empirical studies that have found a positive effect of initial size of an export flow, and of exporting experience, on trade survival.
Second, while on average size and experience have a significant impact on the recovery after banking crises, only the latter matters for the recovery of products belonging to industries that highly depend on external finance. Consistently with the idea that within-sector heterogeneity matters, we find that long-and short-term sectoral financial dependence has an experience-specific effect. In particular, more experienced exporters re-enter faster in financially dependent sectors. This result has very important policy implications. If the objective of a policy is to help trade recover faster after financial disruption, relatively un-experienced exporters should be targeted to restart foreign operations, independently of their size. Note: q = quantile. In the graph, higher survival rates imply longer periods of inactivity, therefore a lower probability of reentry. 
Banking crisis 0.017*** 0.034*** 0.018*** 0.037*** 
